Genes encoding the cytotoxin-hemolysin of Vibrio vulnificus were cloned in Escherichia coli by using the lytic cloning vector, X1059. Subcloning in plasmid pBR325 resulted in the isolation of a 3.2-kilobase DNA fragment containing the cytotoxin gene. By using this fragment as a DNA probe, homologous gene sequences were detected in all 54 V. vuInificus strains studied; homologous sequences were present in none of 96 isolates from 29 other bacterial species.
Vibrio vulnificus is a highly virulent estuarine bacterial species that has been implicated as a cause of gastroenteritis, serious wound infections, and a syndrome of primary septicemia with a mortality rate of >50% (1, 11) . V. vulnificus strains produce an extracellular cytotoxin (cytolysin) that may contribute to the virulence of the organism (3, 9) , and purified cytotoxin preparations have been shown to be cytotoxic to Chinese hamster ovary (CHO) cells, hemolytic for mammalian erythrocytes, and lethal for mice (intravenous 50% lethal dose, 80 ng) and to increase vascular permeability in guinea pig skin (3, 9 Based on the ability of specific antisera to neutralize the activity encoded by pCVD702, our cytotoxin appears to be identical to the 56,000-kilodalton V. vulnificus cytolysin recently described by Gray and Kreger (3) . In screening our gene library, we made use of the observation that purified cytotoxin preparations had hemolytic activity; our work showed that both activities are encoded by a single gene or genes closely linked on the V. vulnificus genome. We found that all V. vulnificus strains, regardless of source, had gene sequences homologous with the 3.2-kb DNA fragment containing the cytotoxin gene. Although we cannot be certain that the entire gene sequence is intact and expressed by all strains, a random selection of clinical and environmrental isolates produced both cytotoxin apd hemolysin (neutralizable by specific antisera) under appropriate in vitro conditions.
The production of cytotoxin-hemolysins has been described for a number of Vibrio species, including V. cholerae (18) , V. damsela (8), V. fluvialis and V. furnissii (16) , and V. parahaemolyticus (6) . Although comparative studies are limited, hemolysins in at least two species appear to be related, with V. hollisae having gene sequences homologous with the thermostable direct hemolysin of V. parahaemolyticus (14) . In contrast, the V. vulnificus cytotoxinhemolysin appears to be unique to V. vulnificus; even using conditions of low stringency, we were unable to demonstrate the presence of homologous gene sequences in other Vibrio species. Similarly, homologous sequences could not be detected in the isolates of members of the families Enterobacteriaceae, Pseudomonadaceae, and Acetobacteriaceae that we studied. Although further subcloning of the gene and the testing of additional strains will be necessary to confirm 
